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8EA BBEEZE ON EASTEBN LONG) ISLAND. 
By ERNEST S. CLOWEB. 

[Dated: Brldgehampton, Long Island, Mag 4,1017.1 

While quite a littlestud has been given to the sea breeze 
in  the Temperate Zone ?have not yet found any series 
of observations recording the temperature values a t  
varyinf distances from the sea coast at any particular 
time uriw the sea breeze’s progress inland. Records 
have been gept of its actual velocit and of the velocity 

has been largely covered with the banal generalization 
that the effect. of the breeze is to lower the temperature 
oonsiderably . 

For several years I have kept a Draper recording ther- 
mometer during the summer months at  the locality 
known as Mecox, about 2 miles south of the village of 

of penetration and of iis depth, but t, T le temperature factor 

Bridgehampton, Lon Island, N. Y., and about 100 
miles east of New fork City. The thermometer has 
been well sheltered in a covered porch exposed to tho 
southwest. It is distant about a quarter mile from the 
ocean by the shortest line, but about one-half to three- 

uarten in the prevailing direction of the sea breeze, 
%at is southwest. The coast at  this point and for miles 
in both directions runs about ENE and WSW. The 
country is enerdly level, open farming land for about 
4 miles hac$ from the sea. where after already having 
risen about 60 feet above tide the land breaks into a row 
of tree-covered hills about 200 to 280 feet in height. 
The last three suinmers on Long Island were enerally 

but the month nf July, 1912, was a sea-breeze month 
par excellence and most of the observations here recorded 
were made at that time. 

so cool nnd damp that sen-breeze days were rat % er rare, 

FIG. I.-Daily temperature curre at “Hopewell,” Brld hampton, L. I. Upper mew 
based on 70 clear days with southwest or west wing Lower curve awrage of the 
summer, June B to Sept. XI. inrlusiw. 

The following series of daily temperature curves shows 
strikingly the effect. of the sea breeze on temperature.’ 
Figure 1 shows the average daily curve at  Mecox from 
June 23 t.0 July 21, 1912. a eriod of almost uninterrupt- 

is clearly shown. Another interesting feature is the 
flattening out of the curve between 8 and 9 p. m. This 
is characteristic of sea-breeze weather, some days even 
showing a higher temperature at 9 than at 8 p. m. This 
is due to the cessation of the sea breeze about sun-down 
and the turn of the wind, usual1 very li ht, toward the 
land. This is not a true land greeze, k r  the air over 
the land is warmer than over the sea, but rather a re- 
t.urn of the wind t.0 its normal direction. 

Figure 2 gives curves which show the average hourly 
temperatures at  certain Weather Bureau stations for 
bhe same period June 23-July 21, 1912 in comparison 
with tha.t at Mecos. This oom arison presents interest- 

presents a double maximum is that for Atlantic City 
which gives nearly a triple maximum. This is also a 

edly fine, warm weather. 5 he double maximum effect 

ing features. Besides Mecox, t 1 e only other curve that 

1 The author would here achowledp his ob11 tions to the U. S. \yeather Bureau 
officials at the local offices in Nantucket, Atlantic %y, and New York City allof whom 
hwo Iurnished data used tu thls study. He Is purhcplarly Indebted to those at Nan- 
tucket and Atlantlc Clty for the large number 01 individual hourly temperatures 
lurnislud. 
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seacoast station, but the coast there run9 about NNE- 
SSW. so that a sea breeze has to contend more agamst 
the prevailing westerly wind, and its effects are there- 
fore more fitful and the lnwering of the ternpcrature 
not as great. New York presents a typical continental 
curve with a masimum :it 2 p. m. The slight dent 
between 3 and 4 p. m. may be due to u slight sea-breeze 
efl'ect or to the fact that summer thunderstorms occur 
about that. time. Nantucket is a typical marine station 
with the maximum near noon. The fact that H. marine 
station like Nantucket has t~ higher maximum than 
Mecox, which if not. on the continent is nenrer to it and 
part of a much lar er land area, may be explained by 

of the Island so that the prevailin sout.hwest breeze 
has to come some distance overlanf The Mecox sta- 
tion, as stated. is not over three-quarters of n mile dpwn 
wiiid from the shore. Their minima are nearly identical. 
Atlantic: City shows (L higher temperature from 7 to 
8:30 8. m. than New York althou IL the average noon- 

is proba !I ly due to t.he rolat,ive elevvtioii of the instru- 
ments: tqhose at  At.ht.ii:. City being nearer the ground 
waim up quicker t,han those :it New York at. 400 feet 
elevation. 

the fact. that the rs antucket station is on the north side 

day t.om erahre ut New York is 54 f esrees wwmer. This 
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FIG. 2.-Dailv tem rature curve at "Hopewell," Bridgehampton, I.. I. for the per!ocl 
June 23 to h l y  Z ~ l S l ? .  compared wlth tho corwspondln curves lor the same 
at the Weather O&au offlcevln New York. Atlantic City,%. J.,and Nantucket,%$ 

While I found only one recorded observation in sup- 
ort, I believe that the sea breeze is felt some little 

&stance aloft before it is on the surface ( h i .  met. 
journ., 9:M-l). My own reason is that from my point. 
of observation t,he sound of the sea always recedes the 
onset of the breoxe by several minutes. #orrnaUy on 
sea-breeze days there is but little surf and with a land 
breeze the sound is inaudible one quarter mile inland. 
The first symptoin of the coming sea breeze is the sound 
of the surf in the direction froni which the breeze will 
probably iiiake its appearance; the sound waves traverse 
the already landward movin air at  some little altitude, 
the value of which it would % e interesting to determine. 
The breeze then approaches the .surface, or rather 
its surface cont.uct--which at  its inception is a mile 
or two seaward-grtlcluallylually advances inland, the rapidity 
of its advance and its own proper velocity depending 

on the tern erature gradient inland. From my own 
observation f would say that if the gradient is steep the 
velocity of the breeze is high but its velocity of pene- 
trntion [advance] low, if the gradient is more 
the breeze velocity is less but its penetration [a vance] 
iiiore rapid; in other words, its upward component seems 
to be proportional to the temperature gradient. That 
is merely a theory, derived not from. any accurate tem- 
perature measurements at  varying distanc?s mland but 
as the result of a good many years observation of general 
conditions. I know that generally speaking the hotter 
the dav the surer we are, at Mecox, of a sea breeze; but 
if the hay be very hot the breeze may not reach Brid e- 

mid-afternoon, a difference equalling 93'- 76'- 17 de- 
gee3 between Bridochampton and the ocean, but that is 
B very exceptiona case for that time of da?. In 
ordinary sea breeze weat-her the difference at noon is usu- 
dly about 10'. 
An interesting feature seenis to be that this tempera- 

ture gradient is not a constant feature of the summer cli- 
mate; there are many days when i t  does not amount to 
more than 3 or 4 degrees. That is, there are days, and 
ulwavs during hot waves, when the interior becomes 
greatly overheated and the sea breeze ensucs; but on the 
sliore these days are indistinguishable from ordinary sum- 
mer weather. We do not know it is hot untilwe o inland, 
and t.he farther we go the hotter i t  gets. I begeve that 
ut such tinies tem erature obscrvations taken about 

inland, would show a temperature inversion, specially 
on the coast. In hot-wave weather the atmos here as  B 
whole over the affected area is superheated, gu t  dong 
the coast the cooling effect of the sen causes a lower tem- 
perature below than aloft. This is borne out by observe 
tions taken on the U. S. Coast Guard Cutter B a n ~ e a  
(MONTHLY WEATHER BEVIEW Supplement, 3, 1916), 
which show u, teriiperttture inversion up to 200 meters in 
both sprina and early suinmer over nearly all waters ex- 
cept the Gulf Stream, this inversion if 'anything being 
reater in summer. The following conditions also con- 

fhn this: On July 3,1911, the maximum temperature at 
Mecox was about 77'; at New York it was 98O; in Bos- 
ton 103O, and between 90' and 100' at aU interior points 
in the Northeastern States. This is an extreme instance, 
but it is specially noteworthy that Boston-about 140 
miles northeast of Long Island and down the wind, which 
was quite fresh along the coast-howed a maximum 
PO degrees or more above that of coastal points, although 
Boston is only about 50 miles from the shores of Narre  

On that day the whole atmosphere waa 
feated and hot-wave weather prevailed, except at low 
altitudes over the sea and the adjacent coasts. A deter- 
inination of the height of the sea breeze on such a day 
and also oE the vertical temperature gradient, would be 
of great interest. 

It seeins probable that a thorough study of the 
sea breeze nglit here at  our doors, specially. of the 
temperature factor, might throw a Little more light on 
the whole problem of convectional circulation over con- 
tinen tal areas. The fundamental conditions here exist 
in miniature and while there may be too many local fac- 
toia tIJ make such a study of ,preat value, we may remem- 
ber that inany a big generalization his  been hatched iu 
~t test tube. 

gradual 

hampton, 23 miles inland, before 2 or 3 . m., while t pi e 
Jhore enjoys a good breeze all day. f have seen, in 

9 a. in. at varying a 7 titudes, both at the coast line and 

arisett Bay. 


